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Disclaimer 

The contents of this report reflect the views of the author or authors who are responsible for the 
facts and the accuracy of the data presented herein. The contents do not reflect the official 
views of the North Dakota Department of Transportation or the Federal Highway 
Administration. This report does not constitute a standard, specification, or regulation. 
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EVALUATION OF SAW AND SEAL OVER THE OVERLAID 
EXISTING CONCRETE JOINTS 

Objective 
The objective of this study is to evaluate what effect a sawed and sealed joint in asphalt 

has on controlling reflective cracking from an existing concrete joint. If effective, this method 

may be adopted by the North Dakota Department of Transportation (NDDOT) as an option to 

help solve the problem of reflective cracking. 

Scope 
In 1994 the NDDOT constructed a test section comprised of 54 sawed and sealed joints 

constructed over existing concrete joints. The sections were installed immediately after a four-

inch hot bituminous asphalt pavement was applied over the surface of the existing concrete. 

The performance of the test section will be evaluated, by the NDDOT, for a period of five years. 

Location 
The project begins on Highway 2 just east of 

Rugby, North Dakota, at reference point 212.634 and 

extends eastward for a total project length of 23.239 

miles. The project involves the two eastbound lanes only. 

The experimental saw and seal section is found between 

reference point 227 and 228 at station 1427+12 Rt to 

station 1435+90 Rt. Project plans and typical sections are 

found in Appendix A. 
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Photo 1 and 1A shows an overview of the saw and seal section for 2000 and 2001. 

Photo 1 
Overview of the Saw and Seal Section just east of Knox 

Photo 1A 
Overview of the Saw and Seal Section just east of Knox 
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Project History 

Construction 

The roadway was graded in 1976 followed by a two-inch layer of aggregate base. The 

roadwaywas then paved in 1977. It consisted of a six-inch layer of a low strength concrete 

(econocrete) placed monolithicly with three inches of portland cement concrete (PCC) placed 

ontop. A short time after this pavement was placed in service, longitudinal cracks began to 

develop. As years passed by, cracking accelerated and "D" cracking became more evident. 

Some areas along the longitudinal and transverse cracks broke up and punched down. 

After all options of rehabilitation were considered, a four-inch asphalt overlay was 

selected. The four inch asphalt overlay was constructed in 1994. 

Traffic 

The traffic for the eastbound lanes are shown below in Table 1. These are upgraded for 

eachyear a report is written. 

1998 Traffic Data is the latest data available 

Table 1 

Year Pass>Car Trucks Total Max30th Flex 

ESALs 

1993 750 160 910 90 130 

1997 825 230 1,055 110 193 

1998 935 265 1,200 120 240 
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Design 

One section of the existing roadway showed very little cracking. A study revealed that 

this section consisted of concrete using good quality aggregates. 

Previous tests done on saw and seal test sections indicated that if good concrete 

exists, with little cracking, the saw and seal joints will perform satisfactorily. Based on these 

findings, this area was chosen as a good candidate for a saw and seal test section. 

Construction 

Project NH-3-002(040)212 was constructed in 1994. The prime contractor was Mayo 

Constructionof Cavalier. The subcontractor for the saw and seal portion of the project was 

ZimmermanConstruction of Minot, North Dakota. 

The next few paragraphs will provide a summary of the steps in constructing the saw 

and seal test section. 

The existing joints in 

the concrete were 

located and 

referenced by the 

contractor prior to 

the asphalt overlay. 

The most critical 

element of the 

operationwas 

accurately locating 

the underlying joints 

after the overlay. 

Photo 2.

A view of the Process by which the joints were reestablished


in the overlying asphalt layer
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The joint locations were reestablished by a chalk line run between the reference points 

as shown in photo 2. 

After the joints were located a rideable concrete saw was used for the dry cutting of the 

joints as shown in photo 3. The Special Provision for sawing and sealing of joints states that the 

sawcut shall be free of dust and cleaned with a hot compressed air (HCA) heat lance prior to 

sealing the sawcuts. After the joints were sawed the contractor used compressed air to clean 

out any loose debris left after the sawing operation. The cleaning operation failed to remove all 

debris clinging to the walls of the asphalt. The contractor decided to use a sandblaster to 

remove this material in 

Photo 3

A view of the saw cutting operation
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order to achieve a 

cleanjoint. Many of 

the sawcuts had 

places that were 

wetor moist as shown 

inphoto 4. No 

explanationwas given 

for the presence of the 

moisture. The 

contractor believed 

the moist joints would 
Photo 4 

present a problem for A view of a vessel that had moisture present along the walls 
the sandblasting 

operation.  This 

prompted the 

contractor to apply the 

HCA step prior to the 

sandblasting. Photo 5 

shows a view of this. 

After the 

sawcuts were 

cleaned,heat lanced, 

sandblasted,and 

cleaned again the 

backer rod was Photo 5


installed. 
A view of the heat lance operation.
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The next step was to seal the vessels with Sealtight Sof-Seal 3407 sealant. The product 

was manufactured by W. R. Meadows Incorporated. The Sealtight Sof-Seal is an extra low-

modulus, premium grade, single component, hot applied horizontal sealant specifically 

developed for the effective sealing of cracks in asphaltic concrete pavement. A Crafco 

Melter/Applicator Model E-Z Pour was used to melt the sealant 

Photo 6

A view of the squeegee operation.


and fill the sawcuts. The sealant was heated to 355EF to 360EF before crack filling began. The 

filling of the transverse joints was started on the low side moving to the high side filling from the 

bottom up. All the vessels were slightly overfilled from the bottom up and followed with a soft 

rubber U-shaped squeegee to form a "wipe zone" of approximately three inches wide along 

the vessel and flush with the pavement surface. The joints were squeegeed in both directions. 

This procedure is shown in photo 6. The sealant quickly cools and contracts after it is 

squeegeed. 

7




Photo 7 shows a joint 

thathas been filled and 

squeegeed. 

Photo 8 shows a 

joint that has been filled 

and not squeegeed. 

Onlyone of the joints 

were non-squeegeed. 

Extra time is required to 

fill a vessel that will not 

be squeegeed since 
Photo 7 

care has to be taken to A view of a typical joint that has been filled with sealnt and 
ensure the sealant is squeegeed. 

being applied at just the right height. 

Overall the saw 

and seal operation was 

satisfactory.  The project 

consisted of sawing and 

sealing 54 joints each 28 

feetin length for a total of 

approximately 1512 

linear feet. It took 

approximately 16 hours 

to complete the project. 

Photo 8 
A view of a vessel that was sealed but not squeegeed. 
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Evaluation 

A short background will be given for the years 1995, 1996, 1997 and 1998. This project 

was not evaluated in 1999. 

1995 

No visual surface cracking near any of the sawed and sealed joints. Cores were taken 

and show that the saw and seal joints are within 5/8" of being directly over underlying joints. 

1996 

The joints are all in good condition. About 15% of the joints show reflective transverse 

cracks in the shoulders. 

1997 

The joints appear to be in good condition. Approximately 44% of the joints are 

experiencing reflective cracking in the shoulders. No other cracking can be seen in the test 

section. 

1998 

The joints are still in good condition. Approximately 54% of the joints are showing 

reflective cracking in the shoulders. Up to this point in the evaluation it has been assumed that 

reflective cracking is also taking place in the mainline by the adjacent shoulder cracking. 

Random coring of the joints was conducted to verify this assumption. Coring results show that 

the saw and seal joints were within 3/4" of the underlying joint. One case was found where the 

sawed joint was about two inches off but, even in that case the reflective crack still converged 

with the sawed joint. 
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2000 

OnSeptember 19, 2000 Materials and Research conducted another evaluation of the 

Sawand Seal Experimental Section. Photo 9 shows a view of a typical sawed and sealed joint. 

Atthis location the crack has reflected through the shoulder. 

The entire test section appears to be in good condition with only a few spalls in the driving lane 

where the wheelpaths intersect the joint. 

Photo 9 
Typical saw and seal crack 

Photo 10 
Spalling in wheelpath 
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Of the 54 sawed and sealed joints in this test section, 20 have established cracking in 

the shoulders. Another 12 joints are experiencing emerging or established cracking about two 

feetinto the shoulders adjacent to them. This amounts to 59% of the total joints that are 

experiencing reflective cracking in the shoulders. There is no other cracking that can be seen 

onthis test section. The section produces a good ride. One joint in the passing lane only was 

constructed without using a squeegee. This joint is performing very well. The sealant has not 

lost adhesion as was expected. This method however may not be feasible as controlling the 

levelof the sealant during filling is slow and hard to achieve. Photo 11 shows this non 

squeegeed joint. 

Photo 11

Non squeegeed joint


Atthis point in the evaluation there appears to be no uncontrolled reflective transverse 

cracking occurring in the vicinity of the sawed and sealed joints. The sealants performance has 

beenexcellent. 
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2001 

A final evaluation of the project was conducted on 8-26-01. The section is performing 

about the same as in 2000 with one exception. Two longitudinal cracks developed in the 

shoulder between joints. One such crack is shown in photo 12. 

Photo 12

Longitudinal shoulder crack


There has been no change in the number of transverse shoulder cracks or any added spalling. 

No reflected cracks can be found in the saw and seal portion of the test section. 

Summary 

The joints located in the saw and seal test section are in good condition. Approximately 

59% of the joints are experiencing reflective cracking in the shoulders. 

Recent coring of the test section showed that controlled reflective cracking is occurring 

evenwhere there is no indication of shoulder cracking present. Coring results also revealed 

early indications that the reflective cracking is converging with the 
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 overlying pre-sawed asphalt joints. A study lists the horizontal tolerance for pre-sawing joints in 

overlying asphalt pavement to be within plus or minus 1" from the underlying PCC joint. One 

sawed joint in the asphalt was 2" off horizontal from the underlying PCC joint but, still the 

reflected crack converged with the sawed joint in the asphalt. 

There is no uncontrolled reflective transverse cracking occurring in the vicinity of the 

sawed and sealed joints. This study has shown that a sawed and sealed joint in an asphalt 

overlayover existing concrete can be effective in controlling reflective cracking. 

Recommendations 

The North Dakota Department of Transportation should consider using the saw and 

sealmethod when a jointed concrete pavement is overlaid with asphalt. The existing PCC 

must be in fair condition. The sealing will control the cracking and prevent water intrusion into 

the pavement section. This insures lower maintenance costs and provides a good riding 

pavement surface. 
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